The fibrous system of the extracellular matrix of Podocoryne carnea and its degradation by the subumbrellar plate endoderm demonstrated by a monoclonal antibody.
Homogenized fragments of crude umbrellar material of the hydromedusa Podocoryne carnea was injected into BALB/c mice. The immunization resulted in the isolation of a monoclonal antibody designated 3A1 which specifically binds to fibrils in the mesogloeal extracellular matrix (ECM) of hydromedusae. In vivo, the architecture and the ultrastructure of the fibrous system in the outer mesogloea (outer ECM) of Podocoryne carnea, and its degradation under in vitro conditions have been described by morphological and immunological criteria. In vivo, 120-150 A thick, striated fibrils (with periodicities up to 50 nm) form a threedimensional network which fills in the entire outer ECM. Vertical fibers (up to 150 nm in diameter) penetrate the three-dimensional network and branch at the subumbrellar and the exumbrellar side. The vertical fibers show uniform distribution over the entire outer ECM. The branches impinge on a dense matrix (about 30 nm in thickness) covering the exumbrellar and subumbrellar surface. In vitro, the fibrillar system does not alter in its basic pattern, neither in isolated outer ECM, nor in portions of outer ECM which is either covered by the exumbrella, or which is attached to both: the exumbrella at the outside, and the subumbrellar plate endoderm at the inner side. After removal of the exumbrellar cells in the latter portions, a characteristic pattern of selective degradation of the outer ECM by the endodermal cells is observed. This process involves three distinct steps: an initial extracellular condensation within the ECM fibrillar network, followed by intercellular internalization of the fibrillar elements and subsequent endocytosis of ECM material. The first step immediately follows the removeal procedure of the exumbrellar cells and is completed within minutes. This process cannot be interrupted by dihydrocytochalasin B (H(2)CB). The second step lasts 24-48 hr, is mediated by cell mechanisms, and can be stopped by H(2)CB. The third step is a slow process (of up to 14 days). It involves intercellular degradation of fibrillar material, endocytosis, and completion of digestion within lysosomes.